Summary
An experiment was designed to evaluate the bioavailabili ty of purple layer (Asakusa-Nori, Porphyra tenera Kjellman) magne sium (Mg) in Mg-scarcity Fischer 344 male rats from serum Mg level, kidney calcification and bone Mg contents. Male rats of 4 weeks of age were divided into four groups of six rats. The four groups were con trol (20SC), Mg-restricted (-Mg20SC), -Mg20SC plus purple layer (-Mg20SCP), and 20SC plus purple layer (20SCP) group respectively. To -Mg20SC, 1/10 Mg of the 20SC diet was added. -Mg20SCP diet was prepared to contain equal amount of Mg as in the 20SC diet with purple layer as a Mg source. 20SCP diet was designed to contain double amount of Mg. After a 3-week experimental period, rats were decapi tated. Blood serum, right kidney, and right femur were collected and Mg, calcium (Ca), phosphorus (P) were determined. Serum Mg concentra tion of the -Mg20SC was 1/3 of the 20SC, indicating apparent hypomag nesemia. Serum P also showed lowered concentration. On the other hand, the serum Ca indicated higher value than the other groups, indicat ing hypercalcemia. Addition of purple layer to -Mg20SC diet resulted in a normal serum Mg, Ca, and P level. The Mg-scarcity (-Mg20SC) rats accumulated much amount of kidney Ca. Whereas, there was no signifi cant difference in kidney Ca between control (20SC) group and purple layer-supplemented (-Mg20SCP) rat group. The -Mg20SC rats showed lowered ash content and reduced Mg and P concentrations in the femur. Purple layer supplementation increased the ash, Mg, and P. All of the results indicated that the purple layer Mg was used as a Mg source. Key Words magnesium, magnesium bioavailability, magnesium deficient, purple layer, Asakusa-Nori, serum magnesium, kidney calcification, neph rocalcinosis, bone magnesium, femur magnesium Depletion of magnesium (Mg) levels in blood serum, calcification of kidney and bone of rats fed a Mg-deficient diet have been reported by many investigators (1-4). Rats fed a diet containing sucrose, as compared to starch, as the dietary carbohydrate exhibited increased concentration of Ca in the kidneys (5). Also, histopathological examinations on nephlocalcinosis among the three strains of rats, Fischer 344 (F344), Wistar, and Sprague-Dawley, F344 rats showed the most severe nephrocalcinosis (6).
Due to an increased consumption of polished and/or refined food items and decreased use of grain and the flour in recent years, Mg intake of the people are being given attention (7-9). But, there are very few data on the bioavailability of Mg in the natural feeds (10).
The experiment reported here was designed to evaluate the bioavailability of purple layer (Asakusa-Nori, Porphyra tenera Kjellman) Mg in Mg-restricted F344 male rats from serum Mg level, kidney calcification and bone Mg contents (10-12).
Purple layer is one of the traditional food items in Japan and contains comparative ly higher amount of Mg (13 1 Having the same superscript letters within a column means significantly different to at least 95% probability.
concentration of the -Mg20SC was 1/3 of the 20SC indicating apparent hypomag nesemia. Also, serum P showed lowered concentration. On the other hand, concentration of the serum Ca was higher than that of the other groups, indicating hypercalcemia. All of these results are characteristics of Mg-deficient rats (1). Addition of purple layer to -Mg20SC diet resulted in an approximately normal serum Mg, P level, and the Ca concentration maintained in normal level. There was no significant difference between control (20SC) and double amount of Mg diet (20SCP) rats. These results indicate that purple layer Mg is useful for maintaining serum Mg, P, and Ca concentration in a normal range. Hypercalcemia due to Mg-deficient diet are well documented (1, 17, 18) . Therefore, the restoration of the hypercalce mia by purple layer feeding seemed to indicate that purple layer Mg was used as Mg source.
Kidney magnesium, calcium, and phosphorus
Kidney Mg, Ca, and P concentrations are shown in Table 3 . The Mg-scarcity rats (-Mg20SC) accumulated much amounts of kidney Ca. Whereas, there was no significant difference in kidney Ca between control (20SC) and purple layer supplemented (-Mg20SCP) rats group. These results suggest that purple layer Mg was used as Mg source. Calcium content of the kidney of animals served a diet (20SCP) containing double amount of Mg was below 1/2 of the control group Table 4 . Femur magnesium, calcium, and phosphorus content (/defatted dry right femur).
1 Having the same superscript letters within a column means significantly different to at least 95% probability.
(20SC). Diets used in this experiment contain nephrocalcinogenic sucrose as a sole carbohydrate source. Therefore, significant reduction of the kidney Ca in the 20SCP indicated that purple layer would prevent sucrose-induced nephrocalcinosis. Dietary Mg is known to prevent development of nephrocalcinosis (2). Therefore, the protective effect of 20SCP diet on nephrocalcinosis could be explained by double amount of Mg in the diet. But further experiments are needed before decisive conclusion.
Kidney Mg concentrations of the Mg-restricted rats (-Mg20SC) were lower than the control rats; whereas, there was no significant difference between control and purple layer-supplemented (-Mg20SCP) rats group. These results also seemed to indicate that the purple layer Mg was utilized as a Mg source.
Femur magnesium, calcium, and phosphorus
Ash, Mg, Ca, and P concentrations in defatted dry right femur are shown in Table 4 .
Rat groups with scarcity of magnesium (-Mg20SC) showed lower value in the amount of ash, Mg, and P per one gram of defatted dry right femur than those of control rat group (20SC). In -Mg20SCP rat group supplemented with pulple layer, amount of ash, Mg, and P concentration were increased and showed higher values than those of -Mg20SC.
These results clearly indicate that supplemented amounts of Mg of purple layer to Mg-scarce diet were utilized as Mg supply source. That the amount of Mg of femur of rat group (20SCP) fed a double Mg amount in the diet was equivalent to the amount of those of control rat group (20SC) suggests the existence of saturation point in the amount of magnesium in rat femur. On the other hand, it was found that Ca concentration per gram of the defatted femur of -Mg20SCP rat group showed the highest value. These findings seemed interesting, according to my intuition, on the development of the further study on purple layer and its effect on mineral metabolism.
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